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(54) Method and apparatus for data transmission between a server and a subscriber terminal 



(57) A communication apparatus capable of reduc- 
ing the amount of communication with other communi- 
cation apparatuses is provided, wherein a content signal 
of a popular program is broadcasted in advance from a 
broadcast base station to terminals and stored in a 
memory of each. In a terminal, when a content signal 



specified by a play instruction signal is stored in the 
memory, the content signal is read from the memory. On 
the other hand, when it is not stored in the memory, the 
terminal requests the specified content signal from the 
cellular base station via a cellular network and receives 
the specified content signal. 
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Description 

[0001] The present invention relates to communica- 
tion apparatus, systems and metliods. 
[0002] In recent years, along with the development of 5 
the Internet, computer, mobile communications, and 
other technologies, it has become possible for individual 
users to obtain a video signal, audio signal, or other va- 
riety of content signals upon request when and where 
needed. io 
[0003] In a conventional communication system using 
the Internet and mobile communications, a specific 
communication line established by using an ISDN (inte- 
grated services digital network), a cellular system using 
up and down channels, or another communication me- f5 
dium enabling two-way communication is used fortrans- 
mitting a content request signal from a terminal of a user 
to a server and for transmitting a content signal in ac- 
cordance with the content request signal from the server 
to the terminal which sent the content request signal. 20 
[0004] As explained above, in a conventional commu- 
nication system, a content signal is sent from a server 
to a terminal of a user under the condition that the server 
received a content request signal. Further, transmission 
of the content signal is performed by individually estab- 25 
lishing a communication line (assigning a channel) be- 
tween the server and the terminal which sent the content 
request signal. . 
[0005] In the above conventional communication sys- 
tem, however, since transmission of a content signal 30 
from the server to the terrninal is performed by individ- 
ually establishing a communication line between the ter- 
minal which sent the content signal and the server, it 
becomes difficult to assign communication lines to ter- 
minals of all users demanding communication in a time 35 
zone where, for example, many users communicate by 
using their terminals. 

[0006] While one method would be to increase the 
number of communication lines, since the communica- 
tion capacity of a communication medium as a whole is 40 
limited, when assigning communication lines to many 
users, there is a disadvantage that a communication ca- 
pacity able to be assigned to one user becomes small 
and the communication time becomes long. 
[0007] The present invention was made in consider- 45 
ation of the above disadvantages of the prior art and rec- 
ognises the need to provide a communication apparatus 
for receiving a content signal, a communication system 
for transmitting a content signal, and a communication 
system for receiving and transmitting a content signal 50 
capable of reducing the volume of communication via 
individually established communication lines between a 
server and terminals and a method for the same. 
[0008] Various respective aspects of the Invention are 
defined in the appended claims. 55 
[0009] Embodiments of the present invention can pro- 
vide a communication apparatus for receiving a content 
signal^ a communication system for transmitting a con- 



tent signal, and a communication system for receiving 
and transmitting a content signal capable of reducing 
the volume of communication via individually estab- 
lished communication lines between a server and ter- 
minals and a method for the same, 
[001 0] According to a first aspect of the present inven- 
tion, there is provided a communication apparatus for 
receiving a content signal and storing the received con- 
tent signal, comprising: a reception means for receiving 
a broadcasted content signal; a memory means for stor- 
ing the broadcasted content signal received by the re- 
ception means; a control means forjudging whether or 
not a specified content signal is stored in the memory 
means and, when it is judged that it is not stored, gen- 
erating a content request signal for requesting the spec- 
ified content signal; and a transmission means for trans- 
mitting the generated content request signal: and 
wherein, the reception means also receives a content 
signal in accordance with the transmitted content re- 
quest signal. 

[0011] In the communication apparatus according to 

the first aspect of the present invention, the broadcasted 

content signal is stored in the memory means after being 

received by the reception means. 

[0012] Then, in a control means, it is judged whether 

or not a content signal specified by, for example, a user 

is stored in the memory means, and when judged it is 

not stored, a content request signal for requesting the 

specified content signal is generated. 

[0013] Then, the content request signal is transmitted 

from a transmission means. 

[0014] Then, a content signal in accordance with the 
content request signal is received by the reception 
means. 

[0015] Namely, the communication apparatus ac- 
cording to the first aspect of the present invention does 
not output a content request signal and receive a con- 
tent signal unconditionally when a content signal is 
specified. The specified content signal stored in the 
memory means is used when the specified content sig- 
nal has already been broadcasted and stored in the 
memory means. 

[0016] At this time, since the reception means of the 
communication apparatus can receive a content signal 
without individually establishing a communication line 
with a server of the content signal, by for example the 
server broadcasting a popular content signal, it be- 
comes unnecessary for many communication appara- 
tuses to individually establish communication lines with 
the server for receiving the popular content signal. As a 
result, the volume of the communication using individual 
communication lines can be largely reduced. 
[0017] According to a second aspect of the present 
invention, there Is provided a method of communication 
for receiving a content signal, comprising the steps of: 
a broad cast reception process for receiving a broad- 
casted content signal; storing the broadcasted content 
signal received by the broadcast reception process; a 
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control process for judging whether or not a specified 
content signal is stored and generating a content re- 
quest signal for requeisting the specified content signal 
when it is, Judged that it is not stored; a transmission 
process for transmitting the generated content requiest 5 
signal; and an individual reception process for further 
receiving a content signal response to the transmitted 
content request signal. 

[0018] According to a third aspect of the present in- 
vention, there is provided a communication apparatus 10 
capable of communicating with other plurality of com- 
munication apparatuses, comprising: a reception 
means for receiving a content request signal form the 
other communication apparatuses; a memory means for 
storing a content signal; a transmission means for 15 
broadcasting a content signal to the plurality of commu- 
nication apparatuses and transmitting a content signal 
to the other communication apparatuses which trans- 
mitted the content request signal; and a control means 
for reading a predetermined content signal from the 20 
memory means, making the read specified content sig- 
nal be broadcasted from the transmission means to the 
plurality of other transmission apparatuses, reading a 
content signal requested by the content request signal 
from the memory means when the reception means re- 25 
ceives the content request signal, and making the read 
content signal be transmitted from the transmission 
means to the other communication apparatuses which 
transmitted the content request signal. 
[001 9] According to a fourth aspect of the present in- 30 
vention, there is provided a communication apparatus 
capable of communicating with a plurality of other com- 
munication apparatuses, comprising: a reception 
means for receiving a content request signal from the 
other communication apparatuses; a transmission 35 
means for transmitting a content signal to the other com- 
munication apparatuses which transmitted the content 
request signal; and a control means for generating a 
control signal to make a content signal requested much 
be broadcasted by a broadcast device based on the y^o 
content request signal and transmitting to a broadcast 
device. 

[0020] According to a fifth aspect of the present inven- 
tion, there is provided a method of communication for 
transmitting a content signal to a plurality of other com- 45 
municatlon apparatuses, comprising the steps of: a re- 
ception process for receiving a content request signal 
frorn the other communication apparatus; a transmis- 
sion process for transmitting a content signal to the other 
communication apparatuses which transmitted the con- so 
tent request signal; and a control process for generating 
a control signal to make a content signal requested 
much be broadcasted by a broadcast device based on 
the content request signal and transmitting to a broad- 
cast device. 55 
[0021] . According to a sixth aspect of the present in- 
vention, there Is provided a communication apparatus 
capable of conimunicating with a plurality of other com- 



munication apparatuses according to a fourth aspect of 
the present invention, comprising: a reception means for 
receiving from a communication station a broadcast re- 
quest signal for requesting to broadcast a content signal 
requested much by other communication apparatuses 
generated based on a content request signal for re^ 
questing a content from the plurality of other communi- 
cation apparatuses to the communication station; and a 
broadcast means for broadcasting a content signal 
based on the broadcast request signal to the plurality of 
other communication apparatuses. 
[0022] According to a seventh, aspect of the present 
invention, there is provided a method of communication 
for broadcasting a content signal to a plurality of other 
communication apparatuses, comprising the steps of: a 
reception process for receiving from a communication 
station a broadcast request signal for requesting to 
broadcast a content signal requested much by other 
communication apparatuses generated based on a con- 
tent request signal for requesting a content from the plu^ 
rality of other communication apparatuses to the com- 
munication station; and a broadcast process for broad- 
casting a content signal based on the broadcast request 
signal to the plurality of other communication appara- 
tuses. 

[0023] According to the eighth aspect of the invention 
there is provided a communication system having a first 
communication apparatus for providing a content signal 
and one or more second communication apparatuses 
for being provided with the content signal, wherein: the 
first communication appiaratus, cprnprising: a first re- 
ception means for receiving a content request signal 
from the second communication apparatus; a first mem- 
ory means for storing a content signal; a first transmis- 
sion means for broadcasting a content signal to the plu- 
rality of second communication apparatuses and trans- 
mitting a content signal to the second communication 
apparatus which transmitted the content request signal; 
a first control means for reading a predetermined con- 
tent signal from the memory means, making the read 
predetermined content signal be broadcasted from the 
transmission means to the plurality of second commu- 
nication apparatuses, reading a content signal request- 
ed by the content request signal from the memory 
means when the reception means receives the content 
request signal, and making the read content signal be 
transmitted from the transmission means to the second 
communication apparatus which transmitted the con- 
tent request signal; and the second comrnunication ^ap- 
paratus comprises: a second reception means for re- 
ceiving a broadcasted content signal and also a content 
signal in accordance with the content request signal; a 
second memory means for storing the broadcasted con- 
tent signal received by the reception means; a second 
control means for judging whether or not a specified 
contentsignat is stored in the memory means and, when 
it is judged that it Is not stored, generating a content re- 
quest signal for requesting the specified content signal; 
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and a second transmission means for transmitting tiie 
generated content request signal. 
[0024] According to a nintli aspect of the present in- 
vention, tliere is provided a metliod of communication 
performed between a first communication apparatus for 5 
providing a content signal and one or more second com- 
munication apparatuses for being provided with the con- 
tent signal, comprising the steps of: broadcasting a pre- 
determined content signal from the first communication 
apparatus to the one or more second. communication 
apparatuses; storing the broadcasted predetermined 
content signal in each the second communication appa- 
ratus; judging whether of not a specified content signal 
is stored in a the second communication apparatus and 
transmitting the content request signal for requesting 15 
the specified content signal from a second communica- 
tion apparatus to the first communication apparatus 
when it is judged that it is not stored; and transmitting a 
content signal in accordance with the content request 
signal from the fif^t communication apparatus to the 20 
second communication apparatus which transmitted the 
content request signal. 

[0025] According to a tenth aspect of the present in- 
vention, there is provided a communication apparatus, 
comprising: a first reception means for receiving a 25 
broadcasted content signal; a memory means for stor- 
ing said broadcasted content signal received by said 
first reception means; a control means for judging 
whether of hot a specified content signal is stored In said 
memory means and, When it Is judged that it is not 30 
stored, generating a content request signal for requeist- 
ing said specified content signal; a transrfiission means 
for transmitting said generated content request signal; 
and a second reception means for receiving a content 
signal in accordance with said transmitted content re- 35 
quest signal by a lower bit rate compared with that of 
said first reception means. 

[0026] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts arei referred to by like refer- 40 
ences, and in which: 

Fig. 1 is a view of the configuration of a communi- 
cation system according to a first embodiment of the 
present invention; 45 
Fig. 2 is a view for explaining an example of the 
numbers of base stations and terminals shown In 
Fig.i; 

Fig. 3 is a view of the internal configurations of the 
blocks shown in Fig. 1; 50 
Fig. 4 is a flow chart for explaining processing in 
accordance with a content play instruction signal in 
a main control unit shown in Fig. 1; 
Fig. 5 is a view of the configuration of a communi- 
cation system of a second embodiment of the 55 
present invention; 

Fig. 6 is a view for explaining a trarisfnissidn fprhn 
of a content signal in the comrhunicatlon system 



shown in Fig. 5; 

Fig. 7 is a view of the configuration of a communi- 
cation system of a third embodiment of the present 
Invention; and 

Fig. 8 is a view of the internal configurations of the 
blocks shown in Fig. 7. 

[0027] Below, preferred embodiments will be de- 
scribed with reference to the accompanying drawings. 
[0028] Communication systems according to embod- 
iments of the present Invention will be explained below. 

First Embodiment 

[0029] Figure 1 is a view of the configuration of a com- 
munication system 1 of the present embodiment, Fig. 2 
is a view for explaining an example of the numbers of 
base stations and terminals shown in Fig. 1 , and Fig. 3 
is a view of the internal configurations of the blocks 
shown in Fig. 1. 

[0030] As shown In Fig. 1 , the communication system 
1 comprises a cellular base station 2, a broadcast base 
station 3, and a terminal 4. 

[0031] Here, bidirectional cellular communication us- 
ing a cellular network 5 is performed between the cellu- 
lar base station 2, the broadcast base station 3, and the 
terminal 4. Also, broadcasting using a broadcast net- 
work 6 is performed from the broadcast station 3 to the 
terminal 4. 

[0032] Note that there may be any number of cellular 
base stations 2, broadcast base stations 3, and termi- 
nals 4. Normally, as shown in Fig. 2, a plurality of termi- 
nals 4(1 ) to 4(7) are connected to one cellular base sta- 
tion 2 and broadcast base station 3. 
[0033] Also, in Fig. 2, the terminals 4(1) to 4(7) have 
the same configuration with that of the later explained 
terminal 4. 

[Cellular Network s] 

[0034] In the cellular network 5, for example, a fre- 
quency bandwidth of 800 MHZ is used, a service area 
is comprised by a plurality of cells, the wireless access 
method is the TDD (time division duplex) mode, and the 
modulation format is QPSK (quadrature phase shift key- 
ing). 

[0035] Here, in communication via the cellular net- 
work 5, bidirectional communication is performed be- 
tween communication nodes. Call control for assigning 
a channel in accordance with an occurrence of a call 
between the communication nodes (individually con- 
necting the communication lines), position registration 
control for registering a position of a communication 
node when the communication node moves geograph- 
ically, cell switching control during communication ena- 
bling transition of cells during communication, and end 
conversation control for disconnecting the channel in 
accordance with an end of the call are performed. 
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[0036] Note that in the present embodiment, the cel- 
lular base station 2, the broadcast base station 3, and 
the terminal 4 correspond to communication nodes. 
[0037] Also, in the example shown in Fig. 2, a channel 
is assigned only between the cellular base station 2 and 
the terminal 4(3) via the cellular network 5. 

[Broadcast Network 6] 

[0038] In the broadcast network 6, for example, a fre- 
quency bandwidth of 2 to 5 MHZ is used, a service area 
is comprised by a plurality of cells, and the modulation 
format is QPSK (quadrature phase shift keying). 
[0039] In communication via the broadcast network 6, 
one-way communication only from the broadcast base 
station 3 to the terminal 4 is performed. Namely, broad- 
casting of an encrypted content signal S3 from the 
broadcast base station 3 to the terminal 4 is performed. 
[0040] Further, at this time, an individual channel is 
not assigned between the broadcast base station 3 and 
the terminal 4. For example as shown in Fig. 2, the con- 
tent signal broadcasted by the broadcast base station 3 
is received by all terminals 4(1 ) to 4(7). 
[0041] Note that as the broadcast network 6, for ex- 
ample, digital television broadcasting of a ground wave 
having a higher bit rate compared with the cellular net- 
work 5 is used. 

[0042] Also, in the present embodiment, the content 
signal may be any signal such as a video signal, an au- 
dio signal, or a computer program. 
[0043] The components shown in Fig. 1 will be ex- 
plained below. 

[Cellular Base Station 2] 

[0044] As shown in Fig. 3, the cellular base station 2 
comprises a cellular control unit 21, a cellular receiving 
unit 22. a memory 23, a cellular transmitting unit 24, and 
a main control unit. 

[0045] The cellular control unit 21 controls the overall 
cellular communication by the cellular receiving unit 22 
and the cellular transmitting unit 24. Specifically, the cel- 
lular control unit 21 performs wireless management 
such as zone (cell) selection and wireless line setting, 
mobile management such as position registration and 
authentication, and call control such as signal transmis- 
sion and signal reception. 

[0046] The cellular receiving unit 22 outputs a coritent 
request signal S4a and a key data request signal S4b 
received fronfi the terminal 4 via the cellular network 5 
to the main control unit 25 under the control of the cel- 
lular control unit 21. 

[0047] The memory 23 stores a content signal to be 
transmitted to the terminal 4, data for authentication of 
a subscriber, and key data via the cellular network 5. 
[0048] The cellular transmitting unit 24 transmits a 
content signal S2a and a key data signal S2b read from 
the memory 23 under the control of the main control unit 



25 via the cellular network 5 under the control of the cel- 
lular control unit 21 . Namely, the cellular transmitting 
unit 24 individually connects a communication line with 
the terminal 4 which sent the content request signal S4a 

5 and transmits the content signal S2a and the key data 
signal S2b only to the terminal 4. 
[0049] Further, the cellular transmitting unit 24 trans- 
mits a broadcast Instruction signal S2c input from the 
main control unit 25 to the broadcast base station 3 via 

10 the cellular network 5. 

[0050] The main control unit 25 controls the overall 
processing of the cellular base station 2. 
[0051] Specifically, when a content request signal 
S4a is input from the cellular receiving unit 22, the main 

15 control unit 25 performs an authentication procedure to 
judge if the user is a subscriber or not based on data for 
identifying the user included in the content request sig- 
nal S4a, and when it judges It to be a subscriber, reads 
the content signal S2a requested by the content request 

20 signal S4a from the memory 23 and outputs it to the cel- 
lular transmitting unit 24. 

[0052] Also, when the key data request signal S4b is 
input from the cellular receiving unit 22, the main control 
unit 25 performs an authentication procedure to judge if 

25 the user is a subscriber or not based on data for Identi- 
fying the user Included in the key data request signal 
S4b, and when it judges It to be a subscriber, reads the 
key data S2b requested by the key data request signal 
S4b from the memory 23 and outputs it to the cellular 

30 transmitting unit 24. The main control unit 25 performs 
charging processing etc. in accordance with need, for 
example, after putputfing the key data S2b. 
[0053] Note that In the charging processing, for exam- 
ple, bidirectional communication is performed with the . 

35 terminal 4 by using the cellular networks for a procedure 
of questions and answers on payment methods etc. 
[0054] Further, the main control unit 25 specifies a fre- 
quently requested content signal, that is, a popular con- 
tent signal, based on the content request signal S4a and 

40 outputs a broadcast instruction signal S2c for instructing 
broadcast of the specified content signal to the cellular 
transmitting unit 24. The broadcast instruction signal 
S2c is transmitted from the cellular transmitting unit 24 
to the broadcast base station 3 via the cellular network 

45 5. 

[Broadcast Base station 3] 

[0055] As shown in Fig. 3, the broadcast base station 
50 3 comprises a memory 31, an encrypting unit 32, a 
broadcast transmitting unit 33, a mairi control unit 34, 
and a cellular receiving unit 35. 

[0056] The memory 31 stores a content signal to be 
broadcasted via the broadcast network 6. 
55 [0057] The encrypting unit 32 encrypts the content 
signal S31 read from the memory 31 and outputs the 
encrypted content signal S3 to the broadcast transmit- 
ting unit 33 under the control of the main control unit 34. 
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[0058] The broadcast transmitting unit 33 transmits 
the encrypted content signal S3 input from the encrypt- 
ing unit 32 to terminals via the broadcast network 6 un- 
der the control of the main control unit 34. Namely, the 
broadcast transmitting unit 33 transmits the content sig- 
nal S3 to an unspecified large number of terminals 4. 
[0059] The cellular receiving unit 35 outputs the 
broadcast instruction signal S2c received from the cel- 
lular base station 2 to the main control unit 34 via the 
cellular network 5. 

[0060] The main control unit 34 controls the overall 
processing of the broadcast base station 3. 
[0061] The main control unit 34 reads a content signal 
of a program for which it predicts the cellular base sta- 
tion 2 will receive a content request signal S4a from a 
large number of subscribers and outputs it to the en- 
crypting unit 32 as a content signal S31. 
[0062] Further, when the broadcast instruction signal 
S2c is input from the cellular base station 2, the main 
control unit 34 reads the content signal indicated by the 
broadcast instruction signal S2c from the memory 31 in 
advance and outputs it to the encrypting unit 32 as a 
content signal S31. 

Uerminal 4] 

[0063] As shown in Fig. 3, the terminal 4 comprises a 
broadcast receiving unit 41 , a cellular receiving unit 42, 
a memory 43, a cellular transmitting unit 44, a cellular 
control unit 45, a decrypting unit 46, a reproduction unit. 
47, a main control unit 48, and an operation unit 49. 
[0064] The broadcast receiving unit 41 outputs the 
content signal S3 received from the broadcast base sta- 
tion 3 to the memory 43 via the broadcast network 6 un- 
der the control of the main control unit 48, 
[0065] The cellular receiiving unit 42 outputs an non- 
decrypted content signal S2a received from the cellular 
base station 2 through an individually established com- 
munication line via the ceNular network 5 to the decrypt- 
ing unit 46 under the control of the main control unit 48. 
[0066] Also, the cellular receiving unit 42 outputs the 
key data S2b received from the cellular base station 2 
through an individually established communication line 
via the cellular network 5 to the receding unit 46 under 
the control of this main control unit 48. 
[0067] The memory 43 stores the encrypted content 
signal S3 input frorh the broadcast receiving unit 41 . 
[0068] The cellular transmitting unit 44 transmits the 
content request signal S4a and the key data request sig- 
nal S4b input from the main control unit 48 to the cellular 
base station 2 via the cellular network 5. 
[0069] The cellular control unit 45 controls the overall 
cellular communication by the cellular receiving unit 42 
and the cellular transnnitting unit 44. Specifically, the cel- 
lular control unit 45 performs wireless management 
such as zone selection and wireless line setting, mobile 
management such as position registration and authen- 
tication, and call control such as signal transmission and 



signal reception in the same way as in the above cellular 
control unit 21. 

[0070] The decrypting unit 46 decrypts the content 
signal S43 read from the memory 43 by using the key 

5 data S2b input from the cellular receiving unit 42 to gen- 
erate a content signal S46 and outputs the content sig- 
nal S46 to the reproduction unit 47. 
[0071] The reproduction unit 47 selectively receives 
as input the content signal S46 from the memory 43 and 

10 the content signal S2a from the cellular receiving unit 

42 and outputs a video or audio in accordance with the 
input content signal respectively to a display and a 
speaker. 

[0072] The operation unit 49 has at least one opera- 
15 tion means such as a keyboard, mouse, and buttons and 
outputs a content play instruction signal S49 specifying 
the content the user wishes to have played to the main 
control unit 48 in accordiance with a user*s operation. 
[0073] The main control unit 48 controls the overall 
processing of the terminal 4. 

[0074] Figure 4 is a flow chart for explaining the 
processing carried out in accordance with the content 
play instruction signal in the main control unit 48. 
[0075] Step S1: The main control unit 48 judges 
whether or not the content play instruction signal S49 
has been input from the operation unit 49 and, when 
judging that it is input, executes the processing of Step 
S2 is executed, while when otherwise, repeats the 
processing of Step SI . 

[0076] Step S2: The main control unit 48 judges 
whether or not the content signal specified to be played 
by the content play instruction signal S49 input at Step 
SI is stored in the memory 43 by referring to, for exam- 
ple, a management table. Namely, it judges whether or 
not the content signal instructed to be played has al- 
ready been broadcasted from the broadcast base sta-^ 
tion 3 via the: broadcast net>work 6. 
[0077] The main control unit 48 executes the process- 
ing of Step S3 when it judges that the content signal 
instructed to be played is stored in the memory 43 while, 
when otherwise, executes the processing of Step S4. 
[0078] Step S3: The main control unit 48 outputs the 
key data request signal S4b for requesting key data for 
decrypting the content signal (an encrypted content sig- 
nal stored in the memory 43) instructed to be played by 
the content play Instruction signal S49 to the cellular 
transmitting unit 44. 

[0079] At this time, the key data request signal S4b 
includes data for specifying the content signal to be de- 
crypted and data of ID and a PIN code for specifying the 
subscriber etc. 

[0080] Step S4; The main control unit 48 reads the 
content signal instructed to be played from the memory 

43 and outputs it to the decrypting unit 46. 
[0081] Step S5: The main control unit 48 outputs the 
content request signal S4a for requesting the content 
signal instructed to be played by the content play in- 
struction signal S49 to the cellular transmitting unit 44. 
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[0082] Below, the overall operation of the cpmmuni- 
cation system 1 shown in Fig. 1 will be explained. 
[0083] First, the broadcast base station 3 reads from 
the memory 31 in advance a content signal S31, for 
which it is predicted that many users will wish to view 5 
and outputs it to the encrypting unit 32 under the control 
of the main control unit 34. 

[0084] Then, It encrypts the content signal S31 in the 
encrypting unit 32 to generate a content signal S3 which 
it broadcasts to a large number of terminals 4 via the 10 
broadcast network 6. 

[0085] Then, the content signal S3 is received by the 
broadcast receiving unit 41 of. the terminal and stored in 
the memory 43. 

[0086] Next, the operations explained below are car- 15 
ried out between the cellular base station 2 and a termi- 
nal 4 based on a content play instruction signal S49 gen- 
erated in accordance with operation of the operation unit 
49 by the user. 

[0087] Below, the operation carried out between the 20 
cellular base station 2 and a terminal 4 will be separately 
explained for caseis of whether or not the content signal 
instructed to be played by the content play instruction 
signal S49 is stored in the memory 43. 

25 

[First Example of Operation] 

[0088] In the first example of operation, the operation 
when the content signal instructed to be played by the 
content play instruction signal S49 is stored In the mem- 30 
ory 43 will be explained. 

[0089] The operation unit 49 of the terminal 4 is oper^ 
ated by a user and the content play instruction signal 
S49 specifying the content the user wishes to view (be 
played) is output from the operation unit 49 to the main 36 
control unit 48. 

[0090] Then, in the main control unit 48, the content 
signal of the content specified by the content play in- 
struction signal S49 is judged to be stored in the memory 
43 (Steps SI and S2 shown in Fig. 4). 40 
[0091] Then, the key data request signal S4b to re- 
quest key data for decrypting the content signal instruct- 
ed to be played by the content play instruction signal 
S49 is transmitted from the main control unit 48 to the 
cellular transmitting unit 44 (Step S3 shown in Fig. 4), 45 
and the key data request signal S4b is received by the 
cellular receiving unit 22 of the cellular base station 2 
via the cellular network 5. 

[0092] The key data request signal S4b received by 
the cellular receiving unit 22 is output to the main control so 

unit 25, the user authentication procedure is carried out 
by the main control unit 25, and when it is judged that 
the user is a subscriber, the key data S2b specified by 
the key data request signal S4b Is read from the memory 
23 to the cellular transmitting unit 24. 55 
[0093] Then, the key data S2b is transmitted from the 
cellulartransniitting unit 24 to the terminal 4 via the cel- 
lular network 5 and received by the cellular receiving unit 



42 of the terminal 4. 

[0094] The key data S2b received by the cellular re- 
ceiving unit 42 is output to the decrypting unjt 46. 
[0095] Further, the content signal of the content spec- 
ified by the content play instruction signal S49 is read 
from the memory 43 and output to the decrypting unit 
46 (Step S4 shown in Fig. 4). 

[0096] Then, in the decrypting unit 46, the content sig- 
nal read from the memory 43 is decrypted by using the 
key data S2b and the decrypted content signal S46 is 
output to the reproduction unit 47. 
[0097] Then, in the reproduction unit 47, an audio and 
video In accordance with the content signal S46 is 
played and output. 

[Second Example of Operation] 

[0098] The operation when a content signal instructed 
to be played by a content play instruction signal S49 is 
not stored in the memory 46 will be explained next. 
[0099] The operation unit 49 of the terminal 4 is oper- 
ated by a user and a content play instruction signal 849 
specifying the contents the user wishes to View (be 
played) is output from the operation unit 49 to the main 
control unit 48. 

[0100] Then, in the main control unit 48, it is judged 
that the content signal instructed to be played by the 
content play instruction signal S49 is not stored in the 
memory 43 (Steps S1 and S2 shown in Fig. 4) 
[0101] Then, a content request signal S4a to request 
for the conte|nt signal instructed to be played by the con- 
tent play instruction signal S49 is transmitted from the 
main control unit 48 to the cellular transmitting unit 44 
(Step S5 shown in Fig. 4), and the content request signal. 
S4a is received by the cellular receiving unit 22 of the 
cellular base station 2 via the cellular network 5. 
[01 02] The content request signal S4a received by the 
cellular receiving unit 22 is output to the main control 
unit 25 and subjected to the user authentication proce- 
dure by the main control unit 25. When it is judged that 
the user is a subscriber, the content signal S2a request- 
ed by the content request signal S4a is read from the. 
memory 23 to the cellular transmitting unit 24. 
[0103] Then, the content signal S2a is transmitted 
from the cellular transmitting unit 24 to the terminals via 
the cellular network 5 and received by the cellular re- 
ceiving unit 42 of the terminal 4. 
[0104] The content signal S2a received by the cellular 
receiving unit 42 is output to the reproduction unit 47. 
[0105] In the reproduction unit 47, audio and video in 
accordance with the content signal S2a is played and 
output. 

[01 06] As explained above, according to the commu- 
nication system 1, for example, a content signal for 
which it is predicted that there will be demand from many 
subscribers js encrypted, broadcasted in advance from 
tjie broadcast base station 3 to unspecified large 
number of terminals 4, and stored in the memory 43 of 
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each terminal. 
[0107] Accordingly, in a terminal 4, when a content 
signal instructed to be played by the operation of the 
operation unit 49 by the user has already been broad- 
casted and stored in the memory 43, it is sufficient to 5 
read the content signal from the memory 43. It becomes 
unnecessary to transmit the content signal from the cel- 
lular base station 2 to the terminal 4 or to establish a 
bidirectional connection (assign a channel) between the 
cellular base station 2 and the terminal 4 via the cellular 
network 5. 

[0108] As a result, according to the cbmmunicafion 
system 1 , the number of Individually established coni- 

munication lines can be largely reduced, and it is pos- 
sible to effectively prevent the state of an insufficient 
number of the limited channels provided by the cellular 
network 5 (traffic). 

[01 09] Further, since traffic can be suppressed in this 
way, the amount of communication over each channel 
can be made larger and the amount of data able to be 
transmitted and received in a unit time in communication 
using the channels can be made larger in bidirectional 
communication via the cellular network 5. 
[0110] Also, according to the communication system 
1, when playing a content signal stored in the memory 
43 in the terminal 4, the time from outputting the content 
play instruction signal S49 until playing the content sig- 
nal can be made shorter cornparing with the case of re- 
ceiving the content signal S2a frbm the cellular base sta- 
tion 2 based on a content request signal S4a. 
[0111] Further, In the communication system 1, the 
content signal S3 broadcasted from the broadcast base 
station 3 to the terminal 4 is encrypted. When playing 
the content signal S3 in the terminal 4, bidirectional com- 
munication is performed between the cellular base sta- 
tion 2 and the terminal 4 via the cellular network 5, the 
key data S2b is received through a predetermined pro- 
cedure of authentication and charging, and the content 
signal S3 is decrypted by using the key data S2b. There- 
fore, the procedure of authentication of subscribers and 
charging along with the usage of the content signal can 
be appropriately carried out and unauthorized usage of 
the content signal can be prevented. 
[0112] Further, in the communication system 1 , since 
the content signal S3 is transmitted by using a digital 
television broadcast using a ground wave, a large vol- 
ume content signal S3 can be transmitted at a high 
speed. 

[0113] In the communication system 1, the cellular 
base station 2 has the same configuration as existing 50 
cellular base stations so the latter can be used as they 
are. • 

Modification of First Embodiment 

55 

[0114] For example, in the first embodiment, it is 
judged in the main control unit 48 shown in Fig. 3 wheth- 
er or not the content signals S3 and S2a received by the 
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broadcast receiving unit 41 and the cellular receiving 
unit 42 include uncorrectable error When there is un- 
correctable error, a re-transmit instruction signal for in- 
structing re-transmission of the content signals S3a and 
S2a including the unit where the uncorrectable error ex- 
ists may be transmitted to the cellular base station 2 and 
the broadcast base station 3. In this case, the re-trans- 
mit instruction signal is sent from the terminal 4 to the 
broadcast base station 3 via the cellular base station 2. 
[0115] Also, for example, when there are a plurality of 
terminals 4(1) to 4(7) as shown in Fig. 2, each of the 
terminals 4(1) to 4(7) may decide in advance the re- 
ceived content signal S3 to store in the memory 43 and 
thereby store only the decided content signal S3 in the 
memory 43. By doing so, the capacity of the memory 43 
can be effectively used. 

[0116] Further, in the first embodiment, an example 
was explained where a content signal S2a which is not 
encrypted is transmitted from the cellular base station 2 
to the terminal 4 via the cellular network 5, however, an 
encrypted content signal S2a may be transmitted as 
well. 

[0117] In this case, predetermined key data is trans- 
mitted from the cellular base station 2 to the terminal 4 
via the cellular network 5. 

Second Embodiment 

[Oil 8] In the above first embodiment, an example was 

explained where the transmission of the content signal 
2a in accordance with the content request signal S4a 
was performed by using the cellular network 5 and 
where the broadcast of the content signal S3 was per- 
formed by using the broadcast network 6. Namely, a 
case of using channels of different frequency bandwidth 
between the content signal 2a and the content signal S3 
was explained as an example. 

[0119] In the present embodiment, a case will be ex- 
plained where transmission of a content signal in ac- 
cordance with a content request signal and broadcast 
of a content signal predicted to be popular are per- 
formed by using the same channel. 
[0120] Figures is a view of the configuration of a com- 
munication system 1 01 of the present embodiment. 
[0121] As shown in Fig. 5, the communication system 
101 comprises a cellular base station 102, a broadcast 
base station 1 03, and a terminal l 04. 
[0122] Here, bidirectional cellular communication us- 
ing the cellular network 5 is performed among the cel- 
lular base station 102, broadcast base station 103, and 
terminal 104. Also, the broadcast from the broadcast 
base station 1 03 to the terminal 104 is performed by us- 
ing the broadcast network 6. 

[0123] Note that, while not Illustrated in Fig. 5, there 
maybe any number of cellular base stations 102, broad- 
cast base stations 103, and terminals 104. Normally a 
plurality of terminals 104 are provided for one cellular 
base station 102 and broadcast base station 103. 
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[0124] Further, the cellular network 5 and broadcast 
network 6 are the same as those shown in Fig. 1 in the 
above first embodiment. 

[01251 The components shown in Fig. 5 will be ex- 
plained in detail below. 5 

[Cellular Base Station 102] 

[0126] As shown in Fig. 5, the cellular base station 
102 comprises a cellular control unit 121 . cellular receiv- 
ing unit 122, memory 123, cellular transmitting unit 124, 
and main control unit 125. 

[0127] The cellular control unit 121 controls the over- 
all cellular communication by the cellular receiving unit 
122 and the cellular transmitting unit 124. Specifically, 
the cellular control unit 121 performs wireless manage- 
ment such as zone selection and wireless line setting, 
mobile management such as position registration and 
authentication, and call control such as signal transmis- 
sion and signal reception. 

[0128] The cellular receiving unit 1 22 outputs the con- 
tent request signal SI 04a and a key data request signal 
SI 04b received from the terminal 104 via the cellular 
network 5 to the main control unit 125 under the control . 
of the cellular control unit 1 21 . 

[0129] The memory 123 stores data for performing 
subscriber authentication and key data. 
[0130] The cellular transmitting unit 124 transmits the 
key data signal SI 02b read from the memory 123 under 
the control of the main control unit 125 to the terminal 
104 via the cellular network s under the control of the 
cellular control unit 121 . 

[0131] Also, the cellular transmitting unit 124 trans- 
mits the content request signal 81 04a and broadcast in- 
struction signal S1 02c input from the main control unit 
125 to the broadcast base station 103 via the cellular 
networks. 

[0132] The main control unit 125 controls the overall 
processing of the cellular base station 102. 
[0133] . Specifically, when the content request signal 
S104a is Input from the cellular receiving unit 122, the 

main control unit 125 performs an authentication proce- 
dure to judge if the user is a subscriber or not based on 
data for identifying users included in the content request 
signal 81 04a, and when it judges it to be a subscriber, 45 
outputs the content request signal SI 04a to the cellular 
transmitting unit 124. 

[0134] Also, when a key data request signal SI 04b is 
input from the cellular receiving unit 122, the main con- 
trol unit 1 25 performs an authentication procedure to so 

judge if the user is a subscriber or not based on data for 
identifying users included in the key data request signal 
8104b, and when it judges it to be a subscriber, reads 
the key data S102b requested by the key data request 
signal 8104b from the memory 123 and outputs it to the 55 
cellular transmitting unit 124. The main control unit 125 
performs charging processing in accordance with need, 
for example, after outputting the key data SI 02b. 



[01 35] Note that in the charging processing, for exam- 
ple, bidirectional communication is performed by using 
the cellular network 5 with the terminal 4 for a question 
and answer procedure as to payment methods etc. 
[01 36] Also, when a re-transmit instruction signal out- 
put from the main control unit 148 of the terminal 104 is 
input, the main control unit 125 outputs the re-transmit 
instruction signal to the main control unit 134 of the 
broadcast base station 103 via the cellular network 5. 
[0137] Also, the main control unit 125 specifies a fre- 
quently demanded content signal, that is, a popular con- 
tent signal, based on the content request signal Si 04a 
and outputs a broadcast instruction signal SI 62c for in- 
structing broadcast of the specified content signal to the 
cellular transmitting unit 124. The broadcast instruction 
signal S1 02c is transmitted from the cellular transmitting 
unit 124 to the broadcast base station 103 via the cellu- 
lar network 5. 

[Broadcast Base Station 103] 

[0138] As shown in Fig. 5, the broadcast base station 
103 comprises a memory 131, an encrypting unit 132, 
a transmitting unit 133, a main control unit 134, and a 
cellular receiving unit 135. 

[0139] The memory 131 stores a content signal to be 
transmitted via the broadcast network 6. 
[0140] The encrypting unit 132 encrypts the content 
signals SI 31 a and S131b read from the memory 131 
and outputs the encrypted content. signals Si 03a and 
SI 03b to the transmitting unit 133 under the control of 
themain control unit 134. 

[0141] The cellular receiving unit 1 35 outputs the con- 
tent request signal SI 04a and broadcast instruction sig- 
nal 81 02c received from the cellular base station 102 
via the cellular network 5. 

[0142] The main control unit 134 controls the overall 
processing of the broadcast base station 103. 
[0143] When the content request signal SI 04a is in- 
put, the main control unit 134 reads the content signal 
requested by the content request signal SI 04a from the 
memory 131 and outputs it to the encrypting unit 132 as 
a content signal S1 31 a. 

[0144] Further, the main control unit 134 reads the 
content signal of a program for which it is predicted 
many subscribers will input a content request signal 
81 04a from the memory 131 in advance and outputs it 
to the encrypting unit 132 as a content signal SI 31b. 
[0145] Also, when the broadcast instruction signal 
81 02c is input from the cellular base station 102, the 
main control unit 134 reads the content signal indicated 
by the broadcast instruction signal 81 02c from the mem- 
ory 131 and outputs it to the encrypting unit 132 as a 
content signal 81 31b. 

[0146] Further, when a re-transmit instruction signal 
output from the main control unit 125 is input, the main 
control unit 134 reads the content signal indicated by 
the re-transmit instruction signal from the encrypting unit 
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132 and outputs it to the transmitting unit 133. 
[0147] The transnriitting unit 133 transmits the en- 
crypted content signals SI 03a and SI 03b input from the 
encrypting unit 1 32 to the terminal 1 04 via the broadcast 
network 6. 5 
[0148] The transmitting unit 133 uses the same chan- 
nel for the broadcasting by dividing the content signal 
81 03b to broadcast periods BTCH determined cycllcaNy 
based on a predetermined timing as shown in Fig. 6 and 
transmits the content signal SI 03a during other periods io 
as user communication periods UTCH. Narhely, the 
transmitting unit 133 alternately transmits the content 
signal S103a and S1 03b using the same channel by di- 
viding it by time. 

[0149] Also, In the example shown in Fig. 6, the con- 15 
tent signal 81 03b is sent repeatedly in units of content 
signal SI 03b(0) to (N-l). 

[Terminal 104] 

20 

[0150] As shown in Fig. 5, the terminal 104 comprises 
a receiving unit 141, a cellular receiving unit 142, a 

memory 142, a cellular transmitting unit 144, a cellular 
control unit 145, a decrypting unit 146, a reproduction 
unit 47, amain control unit 148, and an operation unit 49. 25 
[0151] Note that the reproduction unit 47 and the op- 
eration unit 49 are the same as the reproduction unit 47 
and the operation unit 49 shown in Fig. 1 explained in 
the first embodiment. 

[0152] The receiving unit 141 receives the encrypted so 
content signal SI 03a transmitted from the broadcast 

base station 103 via the broadcast network' 6 during the 
user communication periods (UTCH) and outputs the 
part of the received content signal SI 03a received at 
the timing instructed under the control of the main con- 35 
trol unit 148 to the memory 143. 
[0153] Specifically, the receiving unit 141 outputs only 
the coritent signal SI 03a in accordance with the content 
request signal SI 04a transmitted by the main controj 
unit 148 to the memory 143. 40 
[0154] Further, the receiving unit 141 receives the en- 
crypted content signal 81 03b broadcasted from the 
broadcast base station 103 via the broadcast network 6 
and outputs the received content signal S103b to the 
memory 143. 

[0155] Note that in the present embodiment, since the 
same content signal SI 03b is received a plurality of 
times at predetermined time intervals by the receiving 
unit 141, the receiving unit 141 does not output to the 
memory 143 the same content signal 81 03b as the con- 50 
tent signal 801 3b stored In the memory 143 without er- 
ror the previous time. 

[0156] The memory 1 43 stores the encrypted content 
signals SI 03a and S103b input from the broadcast re- 
ceiving unit 141. 55 
[0157] The cellular receiving unit 142 outputs key data 
S102b received from the cellular base station 102 via 
the cellular network s to the decrypting unit 46 under the 
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control of the main control unit 1 48. 
[0158] Thecellulartransmission portion 144 transmits 
to the cellular base station 102 the content request sig- 
nal SI 04a input from the main control portion 48 and the 

key data request signal 81 04b via the cellular network 5. 
[0159] The cellular control unit 145 controls the over- 
all cellular communication by the cellular receiving unit 
142 and the cellular transmitting unit 144. Specifically, 
the cellular control unit 145 performs wireless manage- 
ment such as zone selection and wireless line setting, 
mobile management such as position registration and 
authentication, and call control such as signal transmis- 
sion and signal reception in the same way as in the 
above cellular control unit 21 . 

[0160] The decrypting unit 146 decrypts the content 
signals 8103a and SI 03b read from the memory 143 by 
using the key data SI 02b input from the cellular receiv- 
ing unit 142 to generate a content signal S146 and out- 
puts the content signal SI 46 to the reproduction unit 47 
under the control of the main control unit 1 48. 
[0161] The reproduction unit 47 outputs audio and 
video in accordance with the content signal 8146 input 
from the decrypting unit 146 respectively to ia display 
and a speaker. 

[0162] The main control unit 148 totially the overall 
processing of the terminal 104. 

[0163] The processing carried out In the main control 
unit 148 in accordance with the content play instruction 
signal S49 is basically the same as the processing of 
the main control unit 48 of the first embodiment ex- 
plained with reference to Fig. 4. 

[0164] Further, the main control unit 148 detects a 
transfer error of the content signal SI 03a received by 
the receiving unit 141 and, when the transfer error is 
uncorrectable, outputs a re-transmIt instruction signal 
for instructing re-transmission of a predetermined size 
of a block including the uncorrectable unit to the cellular 
transmitting unit 144. 

[01 65] Also, the main control unit 1 48 detects transfer 
error of the content signal SI 03b received by the receiv- 
ing unit 141 and, when the transfer error is uncorrecta- 
ble, rewrites the unit including the transfer error stored 
in the memory 143 by the received content signal SI 03b 
without transfer error when the same content signal 
SI 03b is received. 

[0166] The overall operation of the communication 
systehi 101 shown in Fig. 5 will be explained below. 
[0167] First, in the broadcast base station 1 03, a con- 
tent signal Si 31b for which it is predicted many users 
will wish to view is read from the memory 1 31 and output 
to the encrypting unit 132 under the control of the main 
control unit 134. 

[01 68] Then, the content signal SI 31 b is encrypted in 
the encrypting unit 132 to generate a content signal 
SI 03b. The content signal 81 03b is broadcasted from 
the transmitting unit 133 to the terminal 104 via the 
broadcast network 6 during the broadcast period BTCH 
shown in Fig. 6. 



EP 1 028 559 A2 



10 



19 



EP 1 0213 559 A2 



20 



[0169] The content signal SI 03b is received by the 
receiving unit 141 of the termlnai 1 04 and stored in the 
memory 143. 

[01 70] Then, the following operation is performed be- 
tween the cellular base station 1 02 and the terminal 1 04 5 
based on a content play instruction signal S49 generat- 
ed in accordance with the operation of the operation unit 
by a user. 

[0171] Below, the operation performed between the 
cellular base station 102 and the terminal 104 will be 10 
separately explained for oases of whether or not the 
content signal instructed to be played by the content 
play instruction signal S49 is stored in the memory 143. 

[First Example of Operation] 15 

[0172] In the first example of operation, an operation 
when a content signal instructed to be played by a con- 
tent play instruction signal iS49 is stored in the rnemory 
43 will be explained. 20 
[01 73] The operation unit 49 is operated by a user and 
a content play instruction signal S49 specifying the con- 
tent the user wishes to view (be played) is output from 
the operation unit 49 to the main control unit 148. 
[0174] Then, the content signal of the content speci- 25 
fied by the content play instruction signal S49 is judged 
to be stored in the memory 143 in the main control unit 
148 (Steps SI and S2 shown in Fig. 4). 
[0175] Then, a key data request signal SI 04b for de- 
crypting the content signal instructed to be played by the 30 
content play instruction signal S49 is transmitted from 
the main control unit 148 to the cellular transmitting unit 
144 (Step S3 shown in Fig. 4), and the key data request 
signal S104b is received by the cellular receiving unit 
122 of the cellular base station 1 02 via the cellular net^- 35 
work 5, 

[0176] The key data request signal SI 04b received 
by the cellular receiving unit is output to the main control 
unit i25, the user authentication procedure is performed 
in the main control unit 125, and when it is judged that 40 
the user is a subscriber, the key data S1D2b specified 
by the key data request signal S1 04b is read from the 
memory 123 to the cellular transmitting unit 124. 
[0177] Then, the key data S102b is transmitted from 
the cellular transmitting unit 1 24 to the terminal 1 04 via 45 
the cellular network 5 and received by the cellular re- 
ceiving unit 142 of the termlnall 04. 
[0178] The key data SI 02b received by the cellular 
receiving unit 142 is output to the decrypting unit 146. 
[0179] Further, the content signal specified by the 50 
content play instruction signal S49 is read from the 
memory 143 and output to the decrypting unit 146 by 
the main control unit 148 (Step S4 shown in Fig. 4). 
[0180] Then, in the decrypting unit 146, the content 
signal read from the memory 143 is decrypted by using 55 
the key data SI 02b and the decrypted content signal . 
SI 47 is output to the reproduction unit 47. 
[0181] In the reproduction unit 47, audio and video in 



accordance with the content signal SI 46 is played and 
output. 

[Second Example of Operation] 

[0182] In the second example of operation, a case 
where the content signal instructed to be played by the 
content play instruction signal 849 is not stored in the 
memory 143 will be explained. 

[01 83] the operation unit 49 of the terminal 4 is oper- 
ated by a user and a content play instruction signal S49 
instructing the content the user wishes to view (be 
played) is output from the operation unit 49 to the main 
control unit 148. 

[0184] Then, in the main control unit 148, it is judged 
that the content signal instructed to be played by the 
content play instruction signal S49 is not stored in the 
memory 143 (Steps SI and S2 shown in Fig. 4). 
[0185] Then, a content request signal SI 04a for re- 
questing the. content signal instructed to be played by 
the content play instruction signal S49 is transmitted 
from the main control unit 148 to the cellular transmitting 
unit 144 (Step S5 shown in Fig. 4), and the content re- 
quest signal S104a is received by the cellular receiving 
unit 122 of the cellular base station 102 via the cellular 
network 5. 

[0186] The content request signal SI 04a received by 
the cellular receiving unit 122 is output to the main con- 
trol unit 125, the user authentication procedure is per- 
formed by the main control unit 125, and when it is 
judged that the user is a subscriber, the content request 
signal S1 04a is output to the cellular transmitting unit 
124. The content request signal SI 04a is transmitted 
from the cellular transmitting unit 124 to the broadcast 
base station 103 via the cellular network 5. 
[0187] Also, in the main control unit 125, when it is 
judged that the user is a subscriber, the key daita 31 02b 
is read from the memory 1 23 and output to the cellular 
transmitting unit 124. The key data Si 02b is transmitted 
from the cellular transmitting unit 124 to the terminal 104 
via the cellular network 5, received by the cellular re- 
ceiving unit 142, and output to the decrypting unit 146. 
[0188] On the other hand, the content request signal 
SI 04a is received by the cellular receiving unit 135 of 
the broadcast base station 103 and then output to the 
main control unit 134, and the content signal requested 
by the content request signal SSI 04a is read from the 
memory 131 to the encrypting unit 1 32 by the main con- 
trol unit 134. 

[0189] The content signal S131a is encrypted by the 
encrypting unit 1 32 to generate a content signal 81 03a, 
and the content signal 81 03a is output to the transmit- 
ting unit 133. 

[0190] The content signal SI 03a is transmitted from 
the transmitting unit 133 to the terminal 104 during the 
user communication period UTCH shown in Fig. 6 via 
the broadcast network 6 and received by the receiving 
unit 141 of theterminal104. 
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[0191] The content signal S103a received by the re- 
ceiving unit 141 is stored in the rnemory 143, read out, 
and output to the decrypting unit 146 under the control 
of the main control unit 148. 

[0192] Then in the decrypting unit 146, the l<ey data 
SI 02b input from the cellular receiving unit 142 is used 
to decrypt the content signal S1 03a read from the mem- 
ory 143 and a content signal SI 46 is generated. 
[0193] In the reproduction unit 47, audio and video In 
accordance with the content signal SI 46 Is played and 
output. 

[0194] As explained above, according to the commu- 
nication system 101 , even when transmission of a con- 
tent signal in accordance with a content request signal 
and broadcasting of a content signal predicted to be 
popular are performed by using the same channel, the 
same efficiency can be obtained as in the communica- 
tion system of the above first embodiment. 
[0195] In this way, by transmitting a content signal 
S103a in accordance with the content request signal 
SI 04a from the user not via the cellular network 5 but 
via the broadcast network 6, the communication load on 
the cellular network can be reduced and it becomes pos- 
sible to appropriately handle the case where subscrib- 
ers largely increase. 

[0196] Also, as shown in Fig. 6, since the content sig- 
nal SI 03b is repeatedly transmitted, even when a trans- 
fer en^or occurs in the content signal S1 03b, It is possible 
to prevent the situatibri of the cellular base station 102 
receiving a large number of re-transmit request signals 
from a large number of terminals 104. 

Third Embodiment 

[0197] In the present embodiment, a communication 
system wherein a function of broadcasting a content sig- 
nal by using a communication satellite (CS) is added to 
the communication system 101 of the above second 
embodiment will be explained. 

[0198] Figure 7 is a view of the configuration of a com- 
munication system 201 of the present invention, and 
Fig. 8 is a view of the inside configurations of the blocks 
shown in Fig. 7. 

[0199] As shown in Fig. 7, the communication system 
201 comprises a cellular base station 102, a broadcast 
base station 103a, a terminal 104a, a communication 
satellite 250, and a set top box 251 . 
[0200] Here, bidirectional cellular communication us- 
ing the network 5 is performed between the broadcast 
base station 103a and terminal 104a. 
[0201] Note that, while not illustrated in Fig. 7, there 
may be any number of cellular base stations 1 02, broad- 
cast base stations 1 03, terminals 1 04a, and communi- 
cation satellites 250. Normally, a plurality of terminals 
1 04a are provided for one cellular base station 1 02 and 
one broadcast base station 103a. 
[0202] The set top box 251 is arranged close to the 
terminal 104a and outputs a content signal from the 



communication satellite 250 received by an antenna to 
the terminal 104a. 

[0203] The internal configurations of the components 
shown in Fig. 7 will be explained in detail below with 
5 reference to Fig. 8. 

[Cellular Base Station 102] 

[0204] As shown in Fig. 8, the cellular base station 
10 102 is the same as the cellular base station 102 shown 
in Fig. 5. 

[Broadcast Base Station 103a] 

15 [0205] As shown in Fig. 8, the iDroadcast base station 
103a comprises a memory 1 31 , an encrypting unit 132, 
a transmitting unit 133, a main control unit 1343* a cel- 
lular receiving unit 135, and a CS transmitting unit 270. 
[0206] Here, the memory 131, encrypting unit 132, 
transmitting unit 133, and cellular receiving unit 135 are 
the same as the components having the same reference 
numerals shown in Fig, 5. 

[0207] Namely, the broadcast base station 103a is 
configured as the broadcast base station 1 03 shown in 
Fig. 5 added with the CS transmitting unit 270 and pro- 
vided with the main control unit 1 34a instead of the main 
control unit 134. 

[0208] The main control unit 134a is the same as the 
main control unit 134 shown in Fig. 5 explained in the 
second embodiment except for the following point. 
[0209] Namely, the main control unit 134a outputs a 
content signal 31 03a (a content signal transmitted in ac- 
cordance with an access request signal SI 04a from a 
user) and outputs the content signal SI 03b (a bonterit 
signal to be broadcasted) to the CS transmitting unit 
270. 

[0210] As explained above, the main control unit 1 34a 
transmits the content signal SI 03a from the transmitting 
unit 133 to the terminal 104a via the broadcast network 
6 using a digital television broadcast of a ground wave 
and controls the broadcast of the content signal SI 03b 
from the CS transmitting unit 270 to the terminal 104a 
via the communication satellite network 260 using a 
communication satellite 250. 

[0211] Also, the CS transmitting unit 270 transnriits the 
content signal S103b input from the encrypting unit 132 
to the communication satellite 250 via the communica- 
tion satellite network 260. 

[Communication Satellite 250] 

[0212] The communication satellite 250 comprises a 
CS receiving unit 271 and a CS transmitting unit 272. 
[0213] The CS receiving unit 271 amplifies and filters 
the content signal SI 03b received from the broadcast 
base station 103a and outputs it to the OS transmitting 
unit 272. 

[0214] The CS transmitting unit 272 converts the con- 
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tent signal S1 03 input from the CS receiving unit 271 to 
a transmission frequency and transmits the same. 

[Set Top Box 251] 

[0215] The set top box 251 cx)mprises a CS receiving 
unit 273. 

[0216] The CS receiving unit 273 outputs to the ter- 
minal 104a the content signal SI 03b received from the 
communication satellite 250 after performing predeter- 
mined processing. 

[Terminal 104a] 

[021 7] As shown In Fig. 8, the terminal 1 04a compris- 
es a receiving unit 141, a ceilular receiving unit 142, a 
memory 143, a cellular transmitting unit 144, a cellular 
control unit 145, a decrypting unit 146, a reproduction 
unit 47, a main control unit 148a, and an operation unit 
49. 

[021 8] Here, the receiving unit 141, cellular receiving 
unit 142, memory 143, cellular transmitting unit 144, cel- 
lular control unit 14i5, decrypting unit 146, reproduction 
unit 47, and operation unit 49 are the same as the com- 
ponents having the same reference numerals shown in 
Fig. 5 of the above first embodiment. 
[0219] Also, the main control unit 148a is the same as 
the main control unit i48 of the above first embodiment 
except for the following point. 

[0220] Namely, the main control unit 148a stores in 
the memory 143 a content signal S1 03a received by the 
receiving unit 14^ and stores in the memory 143 the con- 
tent signal input from the set top box 251 . 
[0221] The operation of the cbmmuniGatioh system 
201 is the same as that of the communication system 
101 of the above second embodiment except that the 
content signal SI 03a is transmitted to the terminal 4 via 
the broadcast network 6 and that the content signal 
SI 03b is broadcasted to the terminal 4 via the commu- 
nication satellite network 260. 

[0222] As explained above, according to the commu- 
nication system 201 , the content signal SI 03b is broad- 
casted via the communication network 260. Therefore, 
the content signal S1 03b received by a large number of 
terminals can be transmitted at a high bit rate (high 
speed) and at a low error rate (high reliability). Also, in 
the communication network 260, since a broad service 
area can be secured, the content signal SI 03b can be 
broadcasted to a large number of terminals 4 arranged 
in a wide area. 

[0223] Further, according to the communication sys- 
tem 201, thecontentsignal SI 03a is transmitted via the 
broadcast network 6 having a cell structure using a 
ground wave by receiving the content request signal 
S104a from the respective users. Therefore, the content 
signal S103a can be transmitted by specifying a cell and 
it becomes possible to individually respond to content 
request signals from a large number of users by estab- 



lishing a large number of communication lines (chan- 
nels). . 

[0224] The present invention is not limited by the 
above embodiments. 

5 [0225] For example, the present systems may use a 
bidirectional communication network such as wired net- 
works like ISDN and satellite telephone line networks 
instead of the cellular network 5 in the above embodi- 
ment. Also, the broadcast network 6 may use commu- 

10 nication lines using, for example, communication lines 
of cable television and multimedia access control 
(MMAC) systems other than ground waves. 
[0226] As.explained above, according to the commu- 
nication apparatus of the embodiments, when an al- 

15 ready broadcasted content signal is specified, since it is 
sufficient to read the broadcasted content signal from 
the memory means, it is possible to reduce the frequen- 
cy of transmission of a content request signal and the 
frequency of individually reception of a content signal in 

20 accordance with the content request signal and there- 
fore the amount of communication can be reduced. 
[0227] Also, according to a communication apparatus 
of the embodiments, in addition to transmitting the con- 
tent signal in accordance with the content request signal 

25 from the second transhiission means, by broadcasting 
a predetermined content signal from the first transmis- 
sion means, the frequency of receiving a content re- 
quest signal for requesting the broadcasted content sig- 
nal can be reduced. Further, the frequency of individu- 

30 ally transmitting the content signal to other conimuni ca- 
tion apparatuses can be ireduced. As a result, the 
amount of communication can be nriade smaller. 
[0228] Also, according to the communication system 
and method of the present embodiments, the amount of 

35 communication between a first communication appara- 
tus and a second communication apparatus can be 
made smaller. 

[0229] While the invention has been described with 
reference to specific embodiment chosen for purpose of 
40 illustration, it should be apparent that numerous modifi- 
cations could be made theiretd by those skilled in the art 
without departing from the basic concept and scope of 
the invention. 



1 . A communication apparatus for receiving a content 
signal and storing the received content signal, com- 
50 prising: 

a reception means for receiving a broadcasted 

content signal; 

a memory means for storing said broadcasted 
55 content signal received by said reception 

means; 

a control means for judging whether or not a 
specified content signal is stored in said mem- 
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ory means and, when it is judged that it is not 
stored, generating a content request signal for 
requesting said specified content signal; and 
a transmission means for transmitting said gen- 
erated content request signal: 5 
said reception means further receiving a con- 
tent signal response to said transmitted content 
request signal. 

A communication apparatus as set forth in claim 1 , 
further corhprising: 

an output hieans for performing at least one of 
a video output and an audio output in accord- 
ance with the content signal; 15 
wherein said control means reads said speci- 
. fied content signal from said memory means 
and outputs it to said output means when it is 
judged that said specified content signal is 
stored in said memory means. 20 

A communication apparatus as set forth in claim 1 , 
further comprising: 

an output means for performing at least one of 25 
a video output and an audio output in accord- 
ance with a content signal; 
wherein: 

said control means outputs said specified con- 
tent signal received by said reception means in 30 
accordance with said content request signal to 
said output means when it is judged that said 
specified content signal is not stored in said 
memory means. 

35 

A communication apparatus as set forth in claim 1, 
further comprising: 

a decryption means for decrypting said content 
signal read from said memory means by using 40 
key data when siaid broadcasted content signal 
is encrypted; 
wherein: 

said control means generates a key data re- 
quest signal for requesting said key data when ^5 
it is judged that said specified content signal is 
stored in said memory means; 
said transmission means transmits said key da- 
ta request signal; and 

said reception means outputs said key data re- 50 
ceived in accordance with said key data re- 
quest signal to said decryption means. 

A communication apparatus as set forth in claim 1 , 
wherein: 55 

said control means judges whether or not an 
uncorrectable error exists in said broadcasted 



content signal received by said reception 
means and, when it is judged that an uncorrect- 
able error exists, generates a re-transmit in- 
struction signal for instructing to re-transmit the 
broadcasted content signal; and 
said transmission means transmits said re- 
transmit instruction signal. 

6. A communication apparatus as set forth In claim 1 , 
wherein said reception means comprises: 

a first reception means for receiving said broad- 
casted content signal; and 
a second reception means for receiving a con- 
tent signal in accordance with said transmitted 
content request signal via a different communi- 
: cation line from that in said first communication 
means. 

7. A communication apparatus as set forth in claim 6, 
wherein: 

said transmission means uses a communica- 
tion line individually established witii another 
party to transmit said content request signal to 
said another party; and 

said second reception means uses a commu- 
nication line individually established with said 
other party to receive a content signal from said 
other party in accordance with said content. re- 
quest signal. 

8. A communication apparatus as set forth in claim 7, 
wherein said transmission means receives said 
content request signal via a. communication line ca- 
pable of bidirectional communication the same as 
the communication line for transmitting said content 
signal transmitted by said second transmission 
means. 

9. A communication apparatus as set forth in claim 6, 
wherein: 

said transmission means and said second re- 
ception means perform communication relating to 
at least one of procedures of authentication and 
charging with said other party. 

10. A communication apparatus as set forth in claim i , 
wherein 

said reception means receives said broad- 
casted content signal and a content signal in ac- 
: cordance with said transmitted content request sig- 
nal from the same communication lines by time di- 
vision. . 

11. A communication apparatus as set forth in claim 6, 
wherein said first reception means receives said 
content signal via a communication medium having 
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a larger communication capacity tlian a communi- 
cation medium for transmitting said content signal 
received by said second reception means. 

12. A communication apparatus as set forth in claim 1, 
wherein said reception means and said transmis- 
sion means perform transmission of said content re- 
quest signal and reception of a content signal in ac- 
cordance with said content request signal by wire- 
less communication capable of bidirectional com- 
munication by a cell mode. 

13. A communication apparatus as set forth in claim 1, 
wherein said reception means receives said broad- 
casted content signal by using a ground wave or a 
satellite. 

14. A communication apparatus as set forth in claim 6, 
wherein said first reception means receives said 
broadcasted content signal by using a satellite; and 

said second reception means receives a con- 
tent signal in accordance with said content request 
signal by using a ground wave. 

15. A method of communication for receiving a content 
signal, comprising: 

a broad cast reception process for receiving a 
broadcasted content signal; 
a storing process for storing said broadcasted 
content signal received by said broadcast re- 
ception process; 

a control process forjudging whether or not a 
specified content signal is stored and generat- 
ing a content request signal for requesting said 
specified content signal when it is judged that 
it is not stored; 

a transmission process for transmitting said 
generated content request signal; and 
an individual reception process for also receiv- 
ing a content signal in accordance with said 
transmitted content request signal. 

16. A communication apparatus capable of communi- 
cating with other plurality of communication appa- 
ratuses, comprising: 

a reception means for receiving a content re- 
quest signal fomi said other communication ap- 
paratuses; 

a memory means for storing a content signal; 
a transmission means for broadcasting a con- 
tent signal to said plurality of communication 
apparatuses and transmitting a content signal 
to said other communication apparatuses 
which transniltted said content request signal; 
and 

a control means for reading a predetermined 



content signal from said memory means, mak- 
ing the read specified content signal be broad- 
casted from said transmission means to said 
plurallty-of other transmission apparatuses, 

5 reading a content signal requested by the con- 

tent request signal from said memory means 
when said reception means receives said con- 
tent request signal, and making the read con- 
tent signal be transmitted from said transmis- 

10 sion means to said other communication appa- 

ratuses which transmitted said content request 
signal. 

17. A communication apparatus as set forth in claim 16, 
15 further comprising an encrypting means for encrypt- 
ing a content signal; 

wherein said control means makes said en- 
crypting means encrypt said predetermined content 
signal read from said memory means and makes 
20 said first transmission means broadcast the en- 
crypted content signal to said plurality of other com- 
munication apparatuses. 

1 8. A communication apparatus as set forth in claim 1 6, 
25 wherein: 

said reception means further receives a key da- 
ta request signal for requesting key data via 
communication lines , individually established 

30 with said other communication apparatuses; 

said memory means further stores the key data 
for decrypting a content signal encrypted by 
said encryption means; and 
said control means reads the key data request- 

35 ed by said key data request signal received by 

said reception meansfrom said memory means 
and makes the read key data be transmitted 
from said transmission means to said other 
communication apparatuses which transmitted 

40 said key data request signal. 

19. A communication apparatus as set forth in claim 16, 
wherein said transmission means comprises: 

45 a first transmission means for broadcasting a 

content signal to said plurality of communica- 
tion apparatuses; and 

a second transmission means for transmitting 

a content signal to said other communication 
50 apparatuses which transmitted the content re- 

quest signal via a different communication line 
from that in said first communication means. 

20. A communication apparatus as set forth in claim 1 9, 
55 wherein: 

said reception means receives said content re- 
quest signal from said other communication ap- 
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paratuses via communication lines individually 
established with said other communication ap- 
paratuses; and 

said second transmission means transmits said 
content signal by individually establishing com- 5 
munication lines with said other communication 
apparatuses which transmitted said content re- 
quest signal. 

21 . A communication apparatus as set forth in claim 20, io 
wherein said reception means and said second 
transmission means perform communication relat- 
ing to at least one procedure of authentication and 
charging with said other communication apparatus- 
es. 15 

22. A communication apparatus as set forth in claim 1 9, 
wherein said reception means receives said con- 
tent request signal via a communication line capa- 
ble of bidirectional communication the same as the 20 
communication line for transmitting said content 
signal transmitted by said second transmission 
means, 

23. A communication apparatus as set forth in claim 16, 25 
wherein 

said transmission means transmits a content 
signal to be broadcasted to said plurality of commu- 
nication apparatuses and a content signal based on 
said content request signal via the same communi- so 
cation lines by time division. 

24. A communication apparatus as set forth in claim 1 9, 
wherein said first transmission means broadcasts 
said predetermined content signal via a communi- 35 
cation medium having a larger communication ca- 
pacity than a communication medium for transfer- 
ring said content signal transmitted by said second 
transmission means. 

40 

25. A communication apparatus as set forth in claim 1 9, 
wherein said second transmission means and said 
reception means perform transmission of said con- 
tent signal and reception of said content request 
signal by wireless communication capable of bidi- 45 
rectional communication by a cell mode. 

26. A communication apparatus as set forth in claim 1 9, 
wherein said first transmission means broadcasts 
said predetermined content signal by using a 50 
ground wave or a satellite. 

27. A communication apparatus asset forth in claim 1 9, 
wherein: 

55 

said first transmission means broadcasts said 
predetermined content signal by using a satel- 
lite; and 



said second transmission means transmits a 
content signal in accordance with said content 
request signal by using a ground wave. 

28. A communication apparatus as set forth in claim 1 6, 

wherein 

said transmission means transmits a content 
signal requested much to a plurality of communica- 
tion apparatuses by broadcasting based on said 
content request signal received by said reception 
means. 

29. A method of communication for transmitting a con- 
tent signal to other communication apparatuses, 

comprising: 

a reception process for receiving a content re- 
quest signal from said other communication ap- 
paratuses; 

a broadcast process for broadcasting a prede- 
termined content signal to said plurality of other 
communication apparatuses; and 
an individual transmission process for transmit- 
ting a content signal requested by the content 
request signal to said other communication ap- 
paratuses which transmitted said content re- 
quest signal when said reception process re- 
ceives said content request signal. 

30. A communication apparatus capable of communi- 
cating with a plurality of other communication appa- 
ratuses, comprising: 

a reception means for receiving a content re- 
quest signal from said other communication ap- 
paratuses; 

a transmission means for transmitting a content 
signal to said other communication apparatus- 
es which transmitted said content request sig- 
nal; and 

a control means for generating a control signal 
to make a content signal requested much be 
broadcasted by a broadcast device based on 
said content request signal and transmitting to 
a broadcast device. 

31. A method of communication for transmitting a con- 
tent signal to a plurality of other communication ap- 
paratuses, comprising: 

a reception process for receiving a content re- 
quest signal from said other communication ap- 
paratus; 

a transmission process for transmitting a con- 
tent signal to said other communication appa- 
ratuses which transmitted said content request 
signal; and 

a control process for generating a control signal 
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to make a content signal requested much be 
broadcasted by a broadcast device based on 
said content request signal and transmitting to 
a broadcast device. 

5 

32. A communication apparatus capable of communi- 
cating with a plurality of other communication appa- 
ratuses, comprising: 

a reception means for receiving from a commu- io 
nicatibn station a broadcast request signal for 
requesting to broadcast a content signal re- 
quested much by other communication appa- 
ratuses generated based on a content request 
signal for requesting a content from said plural- 15 
ity of other communication apparatuses to the 
communication station; and 
a broadcast means for broadcasting a content 
signal based on said broadcast request signal 
to said plurality of other communication appa- 20 
ratuses. 

33. A method of communication for broadcasting a con- 
tent signal to a plurality of other communication ap- 
paratuses, comprising: 25 

a reception process for receiving from a com- 
munication station a broadcast request signal 
for requesting to broadcast a content signal re- 
quested much by other communication appa- 30 
ratuses generated based on a content request 
signal for requesting a content from said plural- 
ity of other communication apparatuses to the 
communication station; and 
a broadcast process for broadcasting a content 35 
signal based on said broadcast request signal 
to said plurality of other communication appa- 
ratuses. 

34. A communication system having a first communica- 40 
tion apparatus for providing a content signal and 
one or more second communication apparatuses 

for being provided with said content signal , wherein: 

said first communication apparatus, compris- 45 
ing: 

a first reception means for receiving a con- 
tent request signal from said second com- 
munication apparatus; 50 
a first memory means for storing a content 
signal; 

a first transmission means for broadcasting 
a content signal to said plurality of second 
communication apparatuses and transmit- 55 
ting a content signal to said second com- 
munication apparatus which transmitted 
said content request signal; 



a first control means for reading a prede- 
termined content signal from said memory 
means, making the read predetermined 
content signal be broadcasted from said 
transmission means to said plurality of sec- 
ond communication apparatuses, reading 
a: content signal requested by the content 
request signal from said memory means 
when said reception means receives said 
content request signal, and making the 
read content signal be transmitted from 
said transmission means to said second 
communication apparatus which transmit- 
ted said content request signal; and 

said second communication apparatus com- 
prises: 

a second reception means for receiving a 
broadcasted content signal and also a con- 
tent signal in accordance with said content 
request signal; 

a second memory means for storing said 
broadcasted content signal received by 
said reception ;means; 
a second control means for judging wheth- 
er or not a specified content signal is stored 
in said memory means and, when it is 
judged that it is not stored, generating a 
content request signal for requesting said 
specified content signal; and 
A second transmission means for transmit- 
ting said generated content request signal. 

35. A communication system as set forth in claim 34, 
wherein: 

said first transmission meansof said first com- 
munication apparatus transmits said content signal 
to said second communication apparatus individu- 
ally connected to communication lines among said 
plurality of second communication apparatuses. 



36. A method of communication performed between a 
first communication apparatus for providing a con- 
tent signal and one or more second communication 
apparatuses for being provided with said content 
signal, comprising the steps of: 

broadcasting a predetermined content signal 
from said first communication apparatus to said 
one or more second communication apparatus- 
es; . ■ 

storing said broadcasted predetermined con- 
tent signal In each said second communication 
apparatus; 

judging whether or not a specified content sig- 
nal is stored in a said second communication 
apparatus and transmitting said content re- 
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